**Specifications Table**TableSubject areaAgriculture, environmental science and climate changeMore specific subject areaSpatial continuous datasetType of dataFiguresHow data was acquiredThin Plate spline algorithm was fitted; with Computer program written in R softwareData formatInterpolated, analyzedExperimental factorsAutomatic onset ^TH^HOBO data loggers and General ^R^ wireless rain gauges were installed at different altitude to track temperatures, Rainfall and relative humidity.Experimental featuresThin plate spline (TPS) interpolation was carried out using R software link with GIS software (ArcGIS version 10.1) to generate interpolation maps showing the spatially continuous data over the study areas.Data source locationTaita Hills, Kenya; Mount Kilimanjaro, Tanzania.Data accessibilityData are available in this article

**Value of the data**•The data provide information on the status of the climatic conditions along the two mountain altitudinal gradients in Kenya and Tanzania, and includes data accessible for reuse.•The data are important to farming communities, agricultural extension agents, government institutions, international and local non-governmental organizations engaged in agricultural interventions, including useful data to researchers, students and academics.•The data can be used for mapping and spatial modeling in a geographical information system (GIS).•The data is valuable for improvements computational facilities, insufficient climate data and reliable downscaling at a local scale.•The data are important in making confidentially informed decisions, giving scientists accurate spatially continuous data cross a region for making justified interpolation.

1. Data {#s0005}
=======

[Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"} show the data on sample collection and how the data loggers and rain gauges have been installed along the altitudinal gradients. [Fig. 3](#f0015){ref-type="fig"} presents spatially continuous data for temperatures (A); rainfall (B); and relative humidity (C) along Taita Hills. [Fig. 4](#f0020){ref-type="fig"} presents spatially continuous data for temperatures (D); rainfall (E); and relative humidity (F) along Mount Kilimanjaro under current climatic condition.

2. Experimental design, materials and methods {#s0010}
=============================================

The details of the sites have been described in our previous study [@bib1]. In brief, the dataset collections are localized in Kenya and Tanzania. In Kenya, was situated in Taita Hills in South-Eastern Kenya (coastal region), between latitude 3°25′ and longitude 38°20′. In Tanzania, was situated in the Pangani river basin in North East (NE) Tanzania with a focus on the small catchment areas on the South Eastern slope of Mount Kilimanjaro approximately located between latitude 3°4′ and longitude 37°4′. The temperature, relative humidity and rainfall required for carrying out the spatial interpolation were obtained from local weather stations. Automatic onset ™HOBO data loggers (hourly records) and GENERAL^R^ wireless rain gauges were installed at station across study sites to keep track of daily temperatures, relative humidity and rainfall, respectively [@bib1], [@bib2]. The *x*--*y* coordinates position and altitudes were recorded using a Global Positioning System (GPS) (German eTrex Vista^(R)^). The thin plate spline (TPS) algorithm [@bib3] was used to interpolate temperature, rainfall and relative humidity dataset. Data processing and analysis were carried out with a computer program written in R software [@bib4] and linked with Geographic Information System (GIS). The accuracy of the environmental variables surface was assessed by comparing surface values withheld from the interpolation procedure. Three statistical criteria were used to evaluate accuracy namely: (i) R-square (R^2^); (ii) the Root Mean Square Error (RMSE); and (iii) the Relative Root Mean Square Error (RMSEr).
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